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AGENDA

THANK YOU
PLANNING
DESIGN
CONSTRUCTION
QUESTIONS




PLANNING LESSONS
LEARNED

Post-Construction BMPs and Low Impact Development




UNDERSTAND SITE

. IVIICRO ENVIRONMENTS
SHADE — SUN

e Saint Augustine; Bermuda
EXPOSURE TO BRACKISH WATER

* Seashore Paspalum
HIGH TRAFFIC

e Solid Turf over Seed
WINDWARD (wet) — LEEWARD (dry)

* Soil Type

* Plants tolerant of high moisture

 Beach plants




UNDERSTAND
SITE




UNDERSTAND




UNDERSTAND CLIENT

* MAINTENANCE CAPABILITIES

* NO ADDITIONAL MAINTENANCE STAFF
* NO NEW EQUIPMENT

* MOWER, WEED WACKER
* BLOWER, RAKE
* PRUNER




UNDERSTAND
CLIENT




UNDERSTAND
CLIENT




CHECK LIST ITEMS TO
CONSIDER

v" SITING
v PROVIDE PUBLIC AWARENESS SIGN

v PLANTS SELECTED FOR ENVIRONMENT. SHADE, SUN, BRACKISH
WATER, HIGH GROUND WATER, CLOSENESS TO STREAM, LOW
SPOT.

v" SOLID TURF FOR HIGH TRAFFIC AREAS OR QUICK TURNOVER
v" CLIENT MAINTENANCE ABILITY




DESIGN LESSONS
LEARNED

Post-Construction BMPs and Low Impact Development




Lessons Learned —
PREVENT
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| essons Learned —

EDUCATE

Protecting ocean waters with

At Xapolei Police Station, the City and County
of Honoklu Installed 250 Ineal fest of grass
infiltration areas. Thess rectangular areas are
fied with amended scd. Stomm watee runctt
with polutants like oil, greass, foxirs, and

GRASS INFILTRATION AREAS

A GRASS INFILTRATION AREA
is a type of LOW IMPACT
DEVELOPMENT — a means

to control storm water quality

at its source, using methods to
promote infiltration, retention,
and treatment of pollutants.

dot from parking lot runoff can infitrate into
e amendad soil and ba retainad onsite. Thea
reduces the amount of poliutants lsaving the
sita and geoing towards the ocsan

YOU can help to koop protect occean waters too!
Instaling L1Ds can be simpie, 191 us shaw you how by visitng

www.cleanwaterhonolulu.com




| essons Learned —

EDUCATE

Kalihi Valley Watershed
The Kalihi Watershed is marked as the ares surrounding Xalihi Stream, from the mountains to the ocean
Within this watershed are consenation, residental and industrial land uses. Kalihi Stream is impacted

HOW THE CITY PROTECTS YOUR WATER
Plant Sebeis and sedinent removel fram storm drainags wystem
Debris/trash removnl and maintenance of City owned streams, channels and canalz
Erosion controf projects
*  Grassing s irrigating exposad soil arsis on Oty proparties
Offers household hazardous waste (and other) recycling for residents
Street sweeping
Low Impact Development (LD} Projects
HHegal dumping and connection wwestigations and esorcement
Iedustriad, commmercial and constroction site Inspection and enforcemant.

The City and County of Honoluw's iImprovements 1o the Kalihi Police Station and Kashi Valley Distnct
park included the installstion of Low Impact Development practces, which sre simed M improving
water quakty in Kadhi Stream.

Visit www. cheanwaterbanolulu.com
1 lnarrs how you can protect our witers

Protecting Waters of Kalihi Using
Low Impact Development

How do these LIDs treat runoff?

The first flush stoem water runcé filters theough a planted layer with
smended soil. Pollutant remoys inciudes filtration. adsoeption 1o soil
particles and baolcgical uptake by plants

Whast (s Low Impect Development?

Low impact Develocpment (LID)] are mnovative
practioss that mimic nature to detan and filter
storm water runcff, Examples of LID are ran [ -

tant Tsource
gardens, bio-swales, rain water collection and I Sp—— = .
| Nutrients |{Nitrogen and | Con tions lands, wban pollution
green roofs, installing UD at peints where storm rianks (N  pisieagtiaimedadiorld s

water runoff can be intercepted and finered | Phosphoras) _______jend fertilites

befoce raaching the storm water swers helps to | Suspeaded Solids {Sedimeant) lf""m

improve the water guality in receiving streams |Trash |Imgeoper dapossl of waste/Iter

and the scean Bacteria | Pet and ather waste prodhcts
Pesticides 'l)wv application, histocical practices
Metaks | Tires, brake pads and roofs

STEALTH RAIN GARDEN

at Kalihl Volley District Park

What i 2 Steaith Hain Gorden? A ram garden i a planted
depressed section of land where ranwater runoff can collect
and soak Into the soil. They are good for slowing down rumoff
from Impervious surfaces, flening rainwaser, replenishing owr
groundwates supply and Litimately dacreasng the amount of
pollutamts that wash into our streams and oceans. This
Stealth Rain Garden will use no plants and Instead use Saint
Auguntine Grass and amwnded ol

BIO-RETENTION SWALE
at Honolulu Police Department Kalihi Station

Withen the Kalihi Pokce Staton parking lot, the ety mataled
about 60 lines fent of bl Jon swale o of the
parking ares that s supplemented with a trench drain fiter
Runoff is trested in the bio-swale before gorg into the storm
dram. For soall s1orm events runolf froe pavements and
sssociated pollutarts are retamed and Inhitated in the be-
retention swale

Caren Grass

The swale is landscaped with 3 sadge grass mamed Carex, 1t's blaces
curve down, afowing it 10 slow the velocity of fiowing water, Carex
Iz great for Qncdscaping because 1t doesn’t need 10 be cut as often
a5 turf grass.




Lessons Learned —
EDUCATE




Lessons Learned —
EDUCATE DESIGN STAFF

Filter Projects

Map t
All Projects Kawela Bay

@ [ Swale/Bioswale

() [] Bioretention/Rain Garden
@ [] Cistern/Rain Barrel

@ [ Stormwater Wetiands
Q [] Green Roof

Q@ [] Permeable Pavement
@ [] Water Conservation

@ [] Green Streets

@ [] Other

Q [] Multiple Practices

~Kahuku

State: | HAWAII Waialua

Town: Al v AN U,’é"d‘ ‘ W oo E [Kaaawa
ol

(Referv 1 B ' - R iy 3 = P g
Land Use Type: All Types v 5 (g ) 3 : i 0 oy
Whitmore

\ KoL ¢ ) Pacific Ocean
Currently Showing {38 Projects) . ¥ s 8 \) Village===

O Cemerfor Microbial Research and Edu 0 o Schoﬁeld Wahrawa
Manos, HI A ForestRegeve S lee Ik Barracks

o Elliot Street Employee Parking Makaha Val
Honoiulu, HI
Mékaha
O Fort Shafter School Age Center
Honolulu, HI

le) Hale'iwa Store Lots Swale
Haleiwa, HI

O Hawaii Pacific University Rain Garden
Kaneohe, HI

O He'eia State Park Rain Garden g, 7
Kaneohe, HI v \ i % > ’ B > y
'y ’ . . i .

O Hokulani Elementary School Rain Gard
Manos, HI

O Hokulani Elementary School Rain Gard e AN e (61) : y almanalu
Honoluly, HI ( ﬁf:‘ " z .
lei (63) 2 (PRt Waimanalo

O Holy Natmty School Rain Garden _* Barbers Point == ' lrogquois Point
Ains Haina, HI (35) Housing
Ewa Beach

O Kai Nani Place Ocean Friendly Rain Ga
Kailua, HI

O Kaiser High School Rain Garden
Hawail Kai, HI

'a Kaiser High School Rain Garden

http //Ildmap uconn.edu/embedmap.php?lat=21.119&Ing=-157. 064&zoom—8&stt—HI

LAJD Ul Gocac o




Lessons Learned —
| PERVIOUS CONCRETE

il

PCC IN TRAVEL WAY




Lessons Learned —

: KNOW YOUR EROSIVE
# VELOCITIES. ROCK AT
*| CURB CUTS.




Lessons Learned —
BIOIFILTRATION

L%

CHIPS FLOAT. THERE IS A
DIFFERNCE BETWEEN
CHIPPING AND GRINDING




Lessons Learned —
IT RAINS
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SLOW WATER DOWN
MULCH TUBES



| essons Learned —

IT RAINS

—

TEMPORARY EROSION CONTROL MATTING \\
IN LOW POINT S




Lessons Learned —
DRAIN INLETS

PROVIDE PLASTIC SCREEN
WITHOUT REDUCTION IN OPEN AREA
KEEP LEAVES OUT OF DRAIN INLET

TO EXTEND MAINTENANCE

........

...............................



Lessons Learned —
VEGETATIVE SWALES

\

MOVE DRAIN INLET AWAY FROM CURB INLET
' ACCOUNT FOR GRASS HEIGHT
=" ROCK AT CURB INLET




CHECK LIST ITEMS TO
CONSIDER

v ENERGY DISSIPATION AT CURB CUTS

v EROSIVE VELOCITIES OF AMENDED SOILS DURING
CONSTRUCTION. IT RAINS DURING CONSTRUCTION!!!

v BMPs TO SLOW WATER VELOCITIES

v EQUAL OPEN AREA SCREEN TO KEEP LEAVES OUT

v PUBLIC AWARENESS SIGN




CHECK LIST ITEMS TO
CONSIDER

v' USE SEPARATE SHEET TO INDENTIFY POST CONSTRUCTION BMPs

v SEDIMENTATION BASIN TO BIOINFILTRATION BASIN; DRAWINGS
IDENTIFY RAKING; DRAWINGS PROHIBITING SCOOPING

v USE PROTECTION NOTES ON SHEET; CONSIDER INSTALLATION
OF LID AFTER UPSTREAM VEGETATION IS IN PLACE; ELSE
PROVIDE TEMPORARY BMPS TO PROTECT LID FEATURE




CHECK LIST ITEMS TO
CONSIDER

v PHASE BIOINFILTRATION TILL AFTER LANDSCAPING

v SEDIMENTAION BASIN BOTTOM ELEVATION HIGHER THAN
FINAL BIOINFILTRATION BOTTOM TO ALLOW RAKING AND
REMOVAL OF SEDIMENT.

v RESTRICT CONSTRUCTION TRAFFIC AND ESPECIALLY LANDSCAPE
TRAFFIC OVER PERMEABLE PAVEMENT

v NEXT PROJECT, CAN PERVIOUS CONCRETE HANDLE
CONSTRUCTION VEHICLE LOADS?




CHECK LIST ITEMS TO
CONSIDER

v' EXTENDED MAINTENANCE PERIOD; DEFINE MINIMUMs
(QUARTERLY, MONTHLY)

v PROTECTION OF EXIST LID ON DESIGN DWG
v REPLACEMENT OF PLANTS AND GRASS.

v' O&M MANUAL; LOCATION OF LID

v INCORPORATE LESSONS LEARNED INTO COMPANY REVIEW
CHECKLIST




Other LID Examples
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Other LID Examples
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Other LID Examples

2016 Target Alameda, CA




2016 Texas Road House, Fairfield, CA

Other LID Examples

>

-~




Other LID Examples
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Other LID Examples

2015 Othello Station, Seattle, WA




CONSTRUCTION
LESSONS LEARNED

Post-Construction BMPs and Low Impact Development




Lessons Learned =
SUBGRADE

P

Figure 7. The rake method (A) for excavating the bottom of a bioretention cell creates less
compaction than the scoop method (B).

Ref: Robert A. Brown, E.l.; William F. Hunt, P.E., Ph.D.; Urban
Waterways, Improving Exfiltration from BMPs: Research and
Recommendations, NC State University & A&T State University




Lessons Learned —
TOP SOIL

» . A h A —




|
@
=~
© L]
L _]
— =
MI
23
a4
10




L essons Learned —

HIGH FLOW & VOLUI\/IE
S Y | |

Walmart, American Canyon, CA
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Concrete instead of Grass?
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Turning Radius




| essons Learned —

CURB
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Lessons Learned —
RETROFIT
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Top Soil Finish Elev 222
Maintenance ???
Speed Bump ???




essons Learned —
URB CUTS




CHECK LIST ITEMS TO
CONSIDER

v' PRECONSTRUCTION MEETING TO INCLUDE DISCUSSION LID
CONSTRUCTION

v" DISCUSS RAKING OF SUBGRADE

v" DISCUSS IF WATER QUALITY BASIN IS RECEIVING WATER FROM
LARGE DRAINAGE AREAS

v NO CONSTRUCTION EQUIPMENT OVER EXIST. PERVIOUS
CONCRETE




CHECK LIST ITEMS TO
CONS'D%B PLANNING

orate Lessons Learned
From Last _Construction; Client

99

Incorporate Lessons
Learned Pass; Pull From
Data Base

Capture Lessons Learned
Visit Site During Rain;
Store In Database

ISO 9001
ISO 15001
CONSTRUCTION , DESIGN







